The in vitro activation of cyclic AMP production by either forskolin or isoproterenol in the Syrian hamster pineal during the day is not accompanied by an increase in melatonin production.
The role of cyclic AMP in the regulation of melatonin production was investigated in cultured Syrian hamster pineal glands. Forskolin markedly increased cyclic AMP production in pineal glands collected either late in the light period or in the dark period. The effect of forskolin was synergistically enhanced by 3-isobutylmethylxanthine, a phosphodiesterase inhibitor; however, increase in cyclic AMP after isoproterenol was only apparent in the presence of 3-isobutylmethylxanthine. Since beta-adrenergic agonists are able to stimulate melatonin production late in the dark period only, these data suggest that, in the hamster pineal gland, there may be intracellular mechanisms in addition to a cyclic AMP increase required for induction of melatonin production by beta-adrenergic agonists.